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DETAILED ACTION 

Status of Claims 

1 . Claims 1 -22 and 24-1 06 are pending in the Application. 

Of the pending claims, claims 34-51, and 67-106 are withdrawn in response to 
Examiner's restriction requirement. 

Claims 23 and 107-110 are cancelled. 

Claims 1-4, 7, 10, 12, 15, 19, 20-22, 24-33, 52, 53, 55, 60, 63 and 66 are 
amended. 

Claims 1-9, 11, 14-22, 24, 26, 29-33, 52-55, 57 and 60-66 are rejected. 
Claims 10, 12, 13, 25, 27, 28, 56, 58 and 59 are objected to. 

Response to Amendment 

2. Applicant's amendments and arguments filed on 6 December 2006 in response 
to the office action mailed on 6 September 2006 (with respect to the section 102(b) 
rejections) have been fully considered, but they are not persuasive. Therefore, the 
rejections made in the previous office action are maintained, and restated below, with 
changes as needed to address the amendments. Applicant's amendments and 
arguments with respect to the section 103(a) rejections have been fully considered, but 
are moot in view of the new ground(s) of rejection. Applicant's amendments and 
arguments with respect to the section 101 rejections, 112 second paragraph rejections, 
and claim objections are persuasive, therefore these objections and rejections have 
been withdrawn. 
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Specification 

3. The previous objections to the specification (i.e. abstract and specification failing 
to provide proper antecedent basis for the claimed subject matter) are hereby removed 
in view of the amendments and arguments set forth by Applicant. 

Claim Objections 

4. Claims 1 -20, 24-30 and 52-66 are objected to because of the following 
informalities: 

As for claim 1, the phrase "application values" as recited in line 16 should 
be changed to "application value" for clarity. A similar rejection applies to claim 
52. 

As for claim 9, the phrase "the linearization point" as recited in lines 2-3 
should be changed to "a linearization point" to properly establish antecedent 
basis for the phrase. 

As for claims 24, and 27-30, the dependency of these claims should be 
changed to from "claim 23" to "claim 21" as claim 23 is no longer pending in the 
Application. 

The remaining dependant claims are objected to for further limiting a 
previously objected to claim. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 21 and 31 are rejected under 35 U.S.C. 102(b) as being anticipated by 
MacGregor et al. (US Patent 4,584,640), hereinafter MacGregor. 
As for claim 21, MacGregor teaches a system comprising: 
a processor (Fig. 1 , element 12); and 

memory coupled to the processor, wherein the memory comprises 
program instructions executable by the processor to implement (processor is depicted jn 
Fig. 2, the buffer and ROMs (elements 38, 36 and 34) store the instructions); 

a k-compare, single-swap synchronization, wherein to implement the k- 
compare, single-swap synchronization the program instructions are configured to 
perform at least one and no more than two (2) atomic, single-location read-mod ify-write 
synchronizations (referring to Fig. 3A and 3B, Macgregor teaches performing a compare 
and swap operations via two single-location RWM cycles - col. 6, lines 16-52); 

an update mechanism configured to update a state of a first targeted 
location (Figs. 3A and 3B - values are updated upon their storage in the registers. 
Additionally, compare and swap operations are performed on two locations hence a first 
and second location are analyzed and updated during the compare and swap 
operations - col. 2, lines 16-42 and abstract); and 
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a snapshot mechanism configured to verify a state of k-1 other targeted 
locations, wherein k is greater than 1 (assuming k=2, MacGregor teaches verifying the 
state of the other location as his invention is directed to compare and swap of two 
locations - see col. 2, lines 17-42 and abstract). 

As for claim 31 , MacGregor teaches the single-location synchronizations are 
compare-and-swap (CAS) synchronizations (col. 2, lines 16-42). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-5, 9, 1 1 , 14-17, 24, 26, 29, 30, 52, 53, 55, 57, 60-63, 66, are rejected 

under 35 U.S.C. 103(a) as being unpatentable over Afek et al. ("Atomic Snapshots of 

Shared Memory," Journal of the ACM, vol. 40, no. 4, pp. 873-890,1993), hereinafter 

Afek, and in further view of MacGregor (US Patent 4,584,640). 

As for claims 1 and 52, Afek teaches a method (and computer program product) 

for providing a linearizable multi-compare, single-swap facility for concurrent software, 

the method comprising: 

snapshotting a plurality of application values corresponding to a respective 

plurality of targeted memory locations to determine whether any of the 

application values are changed between two successive reads at the 



Application/Control Number: 10/670,495 Page 6 

Art Unit: 2188 

targeted memory locations (page 878, "observation 1 ." Through page 879, , 
"observation 2" - 2 sequential reads of the entire memory is performed to 
determine if any changes occur (this includes the data, update value "d", 
sequence number "k", and three register data structures "r x "). If no change 
occurs the retuned values are considered to be a snapshot). 

wherein said snapshotting comprises reading each of the plurality the 
application values at least twice and comparing each application values 
across pairs of successive reads (two successive collect operations must be 
performed before a snapshot will occur - page 878, "observation 1 ." Through 
page 879, "observation 2"); 

Afek additionally teaches updating a first application value corresponding 
to a first targeted memory location only if said snapshotting indicates that the plurality of 
application values remain unchanged between two successive reads at the targeted 
locations, wherein the first targeted memory location is distinct from the plurality of 
targeted locations (if two consecutive collects (i.e. reads) indicate no change (i.e. 
returning the same value) the r-toggle bit is changed) - Pages 882 and 884 (All sections 
under the heading "the bounded single-writer algorithm). 

Lastly though Afek teaches ensuring that the first application value remains 
unchanged across said snapshotting (page 878, "observation 1." Through page 879, 
"observation 2"- two successive collect operations must be performed before a 
snapshot will occur), he fails to specifically teach the use of a pair of single-location 
synchronizations as recited by Applicant. 
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MacGregor however teaches a method and apparatus for a compare and swap 
instruction which includes utilizing single-location synchronizations (referring to Figs. 3A 
and 3B - values are updated upon their storage in the registers. Additionally, compare 
and swap operations are performed on two locations hence a first and second location 
are analyzed and updated during the compare and swap operations - col. 2, lines 16-42 
and abstract). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention for Afek to further include MacGregor's compare and swap method into his 
own system for atomic snapshots of shared memory. By doing so Afek could exploit the 
benefits increasing the speed of traversing data stored within specific data structures 
(such as a doubly-linked list) as taught by MacGregor in col. 1, lines 29-41. 

As for claims 2, 1 5, 30 and 61 , MacGregor teaches wherein the first targeted 
location and at least one of the other targeted locations are non-contiguous (col. 5, lines 
8-14). 

As for claim 3, MacGregor teaches wherein a first one of the single target 
synchronizations precedes the snapshotting, and wherein a second one of the single 
target synchronizations follows the snapshotting (Fig. 3B - the RMW command write 
occurs before the write operation). 

As for claim 4, MacGregor teaches wherein the second one of the single target 
synchronizations effectuates the updating (Fig. 3B, col. 6, lines 26-53) 

As for claim 5, MacGregor teaches wherein the single-location synchronizations 
retry on failure (Fig. 3A, system will retry upon bus failure). 
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As for claims 9, 24, and 55, MacGregor teaches displacing the first application 
value from the first targeted location prior to the linearization point of the snapshotting 
(Fig. 3B - the RMW command write occurs before the write operation). 

As for claims 1 1 , 26 and 57, MacGregor teaches wherein the displacing is 
performed by a load-linked sequence that employs one of the single-location 
synchronizations (col. 6, lines 26-52). 

As for claims 14, 29 and 60, MacGregor teaches wherein any particular 
application value is read either from a corresponding one of the targeted locations, if 
encoded therein, or from an auxiliary location associated with an id, if instead, the id is 
encoded therein (col. 6, lines 26-52). 

As for claim 16 and 63, MacGregor, teaches the single-location synchronizations 
are compare-and-swap (CAS) synchronizations (col. 2, lines 16-42). 

As for claims 17 and 62, MacGregor the single-location synchronizations as 
being atomic read-modify-write synchronizations (col. 6, lines 25-35). 

As for claim 53, MacGregor teaches his system as employing no more than two 
(2) atomic, single-location read-modify-write synchronizations (referring to Fig. 3A and 
3B, Macgregor teaches performing a compare and swap operations via two single- 
location RWM cycles). 

As for claim 66, MacGregor teaches the medium as including a disk (Fig. 1 , 
element 26). 

Again, it would have been obvious to one of ordinary skill in the art at the time of 
the invention for Afek to further include MacGregor's compare and swap method into his 
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own system for atomic snapshots of shared memory. By doing so Afek could exploit the 
benefits increasing the speed of traversing data stored within specific data structures 
(such as a doubly-linked list) as taught by MacGregor in col. 1 , lines 29-41 . 

7. Claims 32-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
MacGregor (US Patent 4,584,640) as applied to claim 21 above, and in further view of 
Yeh et al. (US PG Publication 2003/0105943 A1), hereinafter Yeh. 

As for claims 32-33, though MacGregor teaches all the limitations of the base 
claim, he fails to teach wherein the single-location synchronizations are compare-and- 
swap (CAS) synchronizations employed to define a load-linked (LL) sequence and a 
store-conditional (SC) sequence, respectively. Yeh however teaches a mechanism for 
processing speculative LL and SC instructions in a pipelined processor employing both 
LL and SC operations (paragraphs 0010 through 001 1 , all lines). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention for MacGregor to further include Yeh's mechanism for processing speculative 
LL and SC instructions into his own compare and swap system. By doing so, 
MacGregor would benefit by having a more effective means of monitoring system 
addresses, while avoiding the possibility of ceasing the monitoring operation should an 
exception occurs as taught by Yeh in paragraph 0009, all lines. 

8. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
MacGregor (US Patent 4,584,640) as applied to claim 21 above, and in further view of 
Bonola (Us.PG Publication 2003/0065892 A1) 
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As for claim 22, though MacGregor teaches all the limitations of claim 21 , he fails 
to teach employing tagged id displacement for ABA avoidance. Bonola however 
teaches the use of tagged ids for ABA avoidance (paragraph 0013, all lines). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention for MacGregor to further include Bonola's Non-blocking FIFO array into his 
own system for compare and swap operations. By doing so, MacGregor would be able 
to further avoid deadlock situations as discussed by Bonola in paragraph 0010, all lines. 
9. Claims 6-8, and 54 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over the combined teaching of Afek ("Atomic Snapshots of Shared Memory," Journal of 
the ACM, vol. 40, no. 4, pp. 873-890,1993) and MacGregor (US Patent 4,584,640) 
and as applied to claims 1 and 52 above, and in further view of Bonola (US PG 
Publication 2003/0065892 A1 ) 

As for claims 6, and 7, though the combined teachings of Afek and MacGregor 
teach all the limitations of the base claims, they fail to teach employing a non-blocking 
property including obstruction-freedom. Bonola however teaches a concurrent non- 
blocking FIFO array which employs a non-blocking queue for obstruction freedom 
(paragraph 0026, all lines). 

As for claims 8 and 54, though the combined teachings of Afek and MacGregor 
teach all the limitations of the base claims, they fail to teach the single-location . 
synchronizations as employing tagged id displacement for ABA avoidance. Bonola 
however teaches the use of tagged ids for ABA avoidance (paragraph 001 3, all lines). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention for the combined teachings of Afek and MacGregor to further include Bonola's 
Non-blocking FIFO array. By doing so, Afek in view of MacGregor would be able to 
further avoid deadlock situations" as discussed by Bonola in paragraph 0010, all lines. 
10. Claims 18,19, 64, 65 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Afek ("Atomic Snapshots of Shared Memory," Journal of the ACM, vol. 40, no. 4, 
pp. 873-890,1993) and MacGregor (US Patent 4,584,640) as applied to claims 1 and 
52 above, and in further view of Yeh (US PG Publication 2003/0105943 A1 ). 

As for claims 18,19, 64 and 65 though the combined teachings of Afek and 
MacGregor teach all the limitations of the base claims, they fail to teach wherein the 
single-location synchronizations are compare-and-swap (CAS) synchronizations 
employed to define a load-linked (LL) sequence and a store-conditional (SC) sequence, 
respectively. Yeh however teaches a mechanism for processing speculative LL and SC 
instructions in a pipelined processor employing both LL and SC operations (paragraphs 
0010 through 001 1 , all lines). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention for the combined teachings of Afek and MacGregor to further include Yeh's 
mechanism for processing speculative LL and SC instructions. By doing so, Afek in 
view of MacGregor would benefit by having a more effective means of monitoring 
system addresses, while avoiding the possibility of ceasing the monitoring operation 
should an exception occurs as taught by Yeh in paragraph 0009, all lines. 



Application/Control Number: 10/670,495 Page 12 

Art Unit: 2188 

1 1 . Claim 20 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Afek 
("Atomic Snapshots of Shared Memory," Journal of the ACM, vol. 40, no. 4, pp. 873- 
890,1993), MacGregor (US Patent 4,584,640) and Yeh (US PG Publication 
2003/0105943 A1 ) as applied to claim 19, and in further view of and in further view of 
Bonola (US PG Publication 2003/0065892 A1). 

As for claim 20 though the combined teachings of Afek, MacGregor and Yeh 
teach all the limitations of the base claims, to teach employing tagged id displacement 
for ABA avoidance. Bonola however teaches the use of tagged ids for ABA avoidance 
(paragraph 0013, all lines). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention for the combined teaches of Afek, MacGregor and Yeh to further include 
Bonola's Non-blocking FIFO array into his own system for compare and swap 
operations. By doing so, MacGregor would be able to further avoid deadlock situations 
as discussed by Bonola in paragraph 0010, all lines. 

Response to Arguments 

1 2. Applicant's amendments and arguments with respect to the Section 1 02(b) 
rejections have been fully considered, but they are not persuasive. 

As for claims 21 and 52, Applicant asserts "MacGregor fails to teach 
anything regarding a snapshot mechanism configured to verify a state of k-1 
other targeted locations, where k is greater than 1. Instead, MacGregor teaches 
verifying only to two locations two be swapped. In contrast Applicants claim 
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. recites verifying the state of a plurality of locations other than the first targeted 
location to be updated." 

This argument however is not persuasive. Assuming k=2, MacGregor 
teaches verifying the state of the other location, as his invention is directed to 
compare and swap of two locations - see col. 2, lines 17-42 and abstract. The 
rejection is therefore maintained based on the rationale supported by the 
arguments and rejection set forth supra. 

13. Applicant's amendments and arguments with respect to the Section 103(a) 
rejections have been fully considered moot in view of the new ground(s) of rejection. 

Allowable Subject Matter 

14. Claims 10, 12, 13, 25, 27, 28, 56, 58 and 59 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Conclusion 

15. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

1 6. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 



mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Craig E. Walter whose telephone number is (571 ) 272- 
8154. The examiner can normally be reached on 8:30a - 5:00p M-F. 

18. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hyung S. Sough can be reached on (571) 272-6799. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 




* 
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1 9. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 



For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Status information for unpublished applications is available through Private PAIR only. 




Craig E Walter 
Examiner 
Art Unit 2188 
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